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(54) PNEUMATIC TIRE 

(57) This invention is concerned with a pneumatic 
tire, particularly heavy duty pneumatic radial tire improv- 
ing resistance to uneven wear, resistance to noise and 
the like without damaging wet performance and steering 
stability on dry road surface, and provides a block type 
tread pattern comprised of at least three main grooves 
extending in a central region of a tread in a circumferen- 
tial direction, a row of S-shaped or Z-shaped blocks 
arranged between the main grooves, in which adjoining 
blocks in such a row are partly overlapped with each 
other in the circumferential direction, and a row of shoul- 
der blocks arranged in both side regions of the tread. 
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Description 

Technical Field 

5 [0001 ] This invention relates to a pneumatic tire and more particularly to a heavy duty pneumatic radial tire having 
a block pattern as a tread pattern of the tire. It is concerned with a technique for improving performances such as une- 
ven wear resistance, wear life, noise resistance and the like without damaging braking property and steering stability 
on wet road surface (hereinafter referred to as wet performances) and steering stability on dry road surface. 

10 Background Art 

[0002] In the pneumatic radial tires for use in heavy duty vehicles such as truck, bus and the like, rib-lug type tread 
pattern and lug-block type tread pattern are widely used from the old time. 

[0003] In the conventional heavy duty pneumatic radial tire, when the tread pattern is rib-lug type, the wear resist- 
15 ance of the tire is excellent, but the edge effect at a central zone of the tread is insufficient and there is a problem in the 
wet performances. Alternatively, when the tread pattern is lug-block pattern, the wet performances are excellent, but the 
block rigidity at the central zone of the tread is low and there is a problem that the steering stability on dry road surface 
and wear resistance are lacking. 

[0004] In order to simultaneously establish the improvement of the wet performances and the improvement of the 

20 steering stability on dry road surface without lowering the wear resistance, as proposed in JP-A-6-871 1 , a tread pattern 
of a pneumatic radial tire provided with at least three main grooves extending zigzag in a central zone of a tread along 
an outer periphery thereof and many cut-out grooves extending in both side zones of the tread toward the main groove 
but not reaching to the main groove is a lug-block type tread pattern as shown in Fig. 1 wherein each of land rows sand- 
wiched between the mutual main grooves is an arrangement of substantially S-shaped blocks defined by branched 

25 grooves alternately cut out from the main grooves at their entry concave corner portions in parallel to each other for 
dividing the land row and connection grooves each alternately connecting the adjoining branched grooves. 
[0005] In the lug-block type tread pattern proposed in the above publication, however, the uneven wear resistance, 
wear life, noise resistance and the like are improved, but there is a problem that the steering stability on wet road sur- 
face and ice-snow performances are degraded because the shoulder portion is a rib including lug grooves. 

30 [0006] Furthermore, in pneumatic radial tires for all seasons and heavy duty pneumatic radial tires thinking the 
braking and traction performances important, a block type tread pattern is widely used because lateral grooves are 
effective for creating the braking and traction performances on ice-snow road surfaces. In general, the block type tread 
pattern has a problem on uneven wear because heel and toe wear inherent to the block pattern is apt to be caused, and 
a problem that the wearing rate due to the uneven wear becomes faster to lower the wear life. And also, there is a prob- 

35 lem that various noises based on the block pattern such as striking sound of block edge, slip sound at block edge due 
to slippage, air pumping sound due to the change of groove volume in the contacting with ground and the like are cre- 
ated to degrade the noise resistance. 

[0007] In this connection, the arrangement of S-shaped or Z-shaped blocks is proposed as a block type tread pat- 
tern, which is a structure that such S-shaped or Z-shaped blocks are arranged on the central portion of the tread in the 
40 circumferential direction as only one row and usual second block row and shoulder row are arranged on both sides 
thereof as shown in Fig. 2. In such a block type tread pattern, however, the block rigidity and block edge component of 
the second block row are lacking, so that such a pattern is not necessarily satisfied in view of uneven wear resistance, 
snow-ice performances, wet performances and noise resistance. 

45 DISCLOSURE OF THE INVENTION 

[0008] It is an object of the invention to provide a pneumatic tire, particularly a heavy duty pneumatic radial tire hav- 
ing a novel block type tread pattern capable of improving the uneven wear resistance, wear life and noise resistance 
without damaging the wet performances and the steering stability on dry road surface. 
so [0009] It is another object of the invention to provide a pneumatic tire, particularly a heavy duty pneumatic radial tire 
having a novel block type tread pattern capable of improving the snow-ice performances, wet performances, uneven 
wear resistance and noise resistance. 

[001 0] In order to achieve the above objects, the invention lies in a pneumatic tire having a block type tread pattern, 
which comprises at least three main grooves extending on a central portion of a tread in a circumferential direction of 
55 the tire, a S-shaped or Z-shaped block row arranged between the main grooves, wherein adjoining blocks in such a row 
are partly overlapped with each other in the circumferential direction, and a shoulder block row arranged on each of 
both sides of the tread. 

[001 1 ] In a preferable embodiment of the invention, the S-shaped or Z-shaped block is offset to the shoulder block 
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in the circumferential direction so as not to align grooves defining these blocks in a line in a lateral direction. 
[0012] And also, it is favorable that an overlap amount of the adjoining S-shaped blocks is 15-45% of a circumfer- 
ential length of the block in the S-shaped or Z-shaped block row. 

[0013] Furthermore, it is favorable that a branched groove connecting the adjacent main grooves to each other for 
5 forming the S-shaped or Z-shaped block has two or more bending points and a groove depth of the branched groove in 
the vicinity of the main groove is substantially equal to a groove depth of the main groove and a groove depth of the 
connecting portion of the branched groove connecting neighborhoods of the main grooves in a central portion of the 
block is made shallower than the groove depth of the main groove. In this case, it is preferable that a width (B) of the 
branched groove in the vicinity of the main groove and a width (A) of the block in the central portion of the block satisfy 
10 the following relationship: 

0.1 x A < B < 0.40 x A 

[0014] Moreover, it is favorable that an inclination angle a of the branched groove for the formation of the S-shaped 
15 or Z-shaped block in the vicinity of the main groove with respect to an equator of the tire and an inclination angle p of 
the connecting portion of the branched groove are 45° < a < 90° and 0° < p < 45°. 

[0015] In the S-shaped or Z-shaped block, it is favorable that a width of a circumferential edge portion of the block 
in an axial direction of the tire is 20-60% of the circumferential length of the block and a maximum width in the axial 
direction of the tire is 1 .0-1 .6 times a maximum width of the shoulder block in the axial direction of the tire. 
20 [0016] Furthermore, the two rows of the S-shaped or Z-shaped blocks arranged in the central portion of the tread 
preferably form a directional pattern. 

[001 7] According to a second aspect of the invention, there is the provision of a pneumatic tire having a block type 
tread pattern, which comprises main grooves extending in a circumferential direction of a tread, at least one row of S- 
shaped or Z-shaped blocks sandwiched between the mutual main grooves in a central portion of the tread, block rows 
25 arranged on both sides of the block row and a row of shoulder blocks arranged on each of both sides of the tread, 
wherein adjoining S-shaped or Z-shaped blocks in the circumferential direction are overlapped in a ratio of 15-45% of 
a circumferential length of the block and the overlapped portion is defined by a fine groove inclined at an angle of 0-50° 
with respect to the circumferential direction of the tire. 

[0018] In the pneumatic radial tire according to the invention, the tread pattern is constituted with at least three main 
30 grooves extending on the central portion of the tread in the circumferential direction, S-shaped or Z-shaped block row 
arranged between the main grooves wherein adjoining blocks in the row are partly overlapped with each other in the 
circumferential direction and a row of shoulder blocks arranged on each side of the tread, whereby the rigidity and edge 
component per unit area of the block are increased to improve wear resistance, wear life, wet performances, snow-ice 
performances, noise resistance and drainage property. Particularly, the block edge component effective for the braking 
35 and traction forces can be increased without lowering the block rigidity in the central portion of the tread to improve t he 
steering stability on wet road surface and dry road surface. 

[0019] In the block type tread pattern according to the invention, the S-shaped or Z-shaped block is offset from the 
shoulder block in the circumferential direction so as not to align grooves defining these blocks in a line in the lateral 
direction, whereby the occurrence of uneven wear inherent to the block pattern, particularly heel and toe wear can be 
40 controlled. 

[0020] In the invention, the branched grooves each connecting the adjacent main grooves to each other in the cen- 
tral portion of the tread and having two or more bending points are arranged at a given interval in the circumferential 
direction of the tread, whereby a row of plural S-shaped or Z-shaped blocks is formed between the adjacent main 
grooves. In this case, the adjoining blocks in the row are partly overlapped with each other in the circumferential direc- 

45 tion, and the overlap amount is 1 5-45%, preferably 35-40% of the circumferential length of the block. When the adjoin- 
ing S-shaped or Z-shaped blocks are overlapped, the movement of the block is decreased to improve the uneven wear 
resistance and also the tire noise is reduced. The overlap amount is favorable to be large for decreasing the movement 
of individual block and is necessary to be 15% of the circumferential block length at minimum. However, when it 
exceeds 45%, the circumferential end portion of each block shape becomes sharp and the movement of the block end 

50 portion is rather increased and hence the uneven wear resistance is poor and the tire noise is unfavorably increased. 
[0021 ] In the branched groove bent in S-shaped or Z-shaped form between the adjacent main grooves, the groove 
depth of the branched groove in the vicinity of the main groove is substantially equal to that of the main groove and the 
groove depth of the connecting portion of the branched groove neighborhoods of the main grooves in the central portion 
of the block is made shallower than that of the main groove, preferably not more than 1/2 thereof. Thus, the rigidity of 

55 the S-shaped or Z-shaped block can be increased and the deformation amount of the block can be decreased. How- 
ever, when the groove depth of the branched groove as a whole is made shallower than the groove depth of the main 
groove, the wet performances at the last worn stage lower, so that it is necessary that the groove depth in the vicinity 
of the main groove is made substantially equal to that of the main groove. 
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[0022] In this case, the width (B) of the branched groove in the vicinity of the main groove and the width (A) of the 
block in the central portion of the block satisfy a relationship of 0.1 x A < B < 0.40 x A , preferably 
0.30 x A < B < 0.35 x A . 

[0023] The S-shaped or Z-shaped block defined between the adjoining branched grooves and the main grooves is 
5 8 in the number of sides when the main groove is a straight groove, and 8 or more in the number of sides when the main 
groove is a zigzag groove. When the number of sides is 8 or more, it is more advantageous to simultaneously establish 
the steering stability and the uneven wear resistance. 

[0024] It is favorable that the inclination angle a of the branched groove for the formation of the S-shaped or Z- 
shaped block in the vicinity of the main groove with respect to the equator of the tire and the inclination angle p of the 
10 connecting portion of the branched groove are 45° < a < 90° and 0° < p < 45°, respectively. Particularly, the inclination 
angles a, p are preferable to be about 75° and 30°. When the inclination angle a is less than 45° and the inclination 
angle p exceeds 45°, the end portion of the block becomes too sharp and hence the rigidity of the end portion of the 
block is lowered to bring about the increase of the block movement. 

[0025] In the S-shaped or Z-shaped block having the above structure, it is particularly important to rationalize a ratio 

15 of width to length of the block. That is, as the ratio of width/length of such a block is increased, the edge component in 
the axial direction of the tire increases, but the rigidity of the block in the circumferential direction of the tire lowers, so 
that it tends to decrease the ground contact property of the block and lower the wet performances. In the S-shaped or 
Z-shaped block, therefore, the width of circumferential edge portion of the block in the axial direction of the tire is made 
20-60%, preferably 30-50% of the block circumferential length. In this case, the wet performances are improved and 

20 also the block rigidity can sufficiently be ensured. 

[0026] And also, the maximum width of the S-shaped or Z-shaped block in the axial direction of the tire is 1 .0-1 .6 
times, preferably about 1 .4 times the maximum width of the shoulder block in the axial direction of the tire. When the 
ratio of such maximum widths is less than 1 .0 times, the edge component in the S-shaped or Z-shaped block decreases 
and also the groove area decreases to lower the wet performances, while when it exceeds 1 .6 times, the block rigidity 

25 unfavorably decreases to lower the uneven wear resistance. 

[0027] Further, the two rows of the S-shaped or Z-shaped blocks arranged in the central portion of the tread pref- 
erably form a directional pattern. Particularly, when the adjoining two block rows are arranged substantially in an axial 
symmetry with respect to the equator of the tire, the snow-ice performances, wet performances and noise resistance 
are improved in addition to the uneven wear resistance. Thus, when the S-shaped or Z-shaped blocks are arranged so 

30 as to form the directional pattern as mentioned above, water can be flowed into left and right directions, so that when 
the tire is run on wet road surface, the effective ground contact area can be ensured by rapid drainage and hence the 
traction and braking properties in rainy weather can be improved. And also, air flowing in the ground contact region pro- 
duced by deformation and vibration of the block during the running under loading is rapidly discharged from the ground 
contact region to remove air stagnation or collision of air flows and the noise resistance (silentness) is also improved. 

35 [0028] Moreover, the central portion of the S-shaped or Z-shaped block may be divided by a sipe or a fine groove 
having a groove depth corresponding to not more than 1/2 of the depth of the main groove. In this case, the number of 
sides in the divided block is at least 6. And also, at least adjacent sides of the S-shaped or Z-shaped block are con- 
nected to each other through a curved line or all corner parts of the block are curved at a given curvature, whereby it 
may be attempted to more improve the drainage property. 

40 [0029] In the second aspect of the invention, the block type tread pattern is comprised of main grooves extending 
in the circumferential direction of the tread, at least one row formed by dividing a land portion sandwiched between the 
main grooves in the central portion of the tread by branched grooves extending from the main groove into the land por- 
tion and a fine groove connecting the branched grooves to each other and inclined at an angle of 0-50° with respect to 
the circumferential direction of the tire, block rows arranged on both sides of such a block row, and a shoulder block row 

45 arranged on each side of the tread, wherein the adjoining S-shaped or Z-shaped blocks in the circumferential direction 
are overlapped with each other at a ratio of 15-45% of the block circumferential length. Thus, stone biting produced in 
the groove at the overlapped portion of the blocks during the running of the tire can be prevented by the fine groove, 
and as a result the occurrence of cracking based on strain at the groove bottom due to the stone biting can also be con- 
trolled. For this end, the width of the fine groove is preferable to be not more than 3 mm considering the prevention of 

so stone biting. 

[0030] When the fine groove is arranged at an inclination angle of 0-50° with respect to the equator of the tire in 
the overlapped portion of the adjoining S-shaped or Z-shaped blocks in the circumferential direction, the size of the 
block may be maximized to prevent the lowering of the block rigidity and hence the movement of the block during the 
running of the tire. When the inclination angle exceeds 50°, the edge portion of the block in the circumferential direction 
55 becomes sharp to lower the rigidity at the edge portion of the block and hence bring about the increase of the movement 
of the block. Preferably, the inclination angle is 2-30°. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

5 Fig. 1 is a partially developed plan view of a tread illustrating an embodiment of the conventional tread pattern. 

Fig. 2 is a partially developed plan view of a tread illustrating another embodiment of the conventional tread pattern. 
Fig. 3 is a partially developed plan view of a tread illustrating a first embodiment of the block type tread pattern 
according to the invention. 

Fig. 4 is a partially developed plan view of a tread illustrating a second embodiment of the block type tread pattern 
w according to the invention. 

Fig. 5 is a partially developed plan view of a tread illustrating a third embodiment of the block type tread pattern 
according to the invention. 

Fig. 6 is a partially developed plan view of a tread illustrating a fourth embodiment of the block type tread pattern 
according to the invention. 

15 Fig. 7 is a partially developed plan view of a tread illustrating a fifth embodiment of the block type tread pattern 
according to the invention. 

Fig. 8 is a partially developed plan view of a tread illustrating a sixth embodiment of the block type tread pattern 
according to the invention. 

Fig. 9 is a partially developed plan view of a tread illustrating a seventh embodiment of the block type tread pattern 
20 according to the invention. 

Fig. 1 0 is a partially developed plan view of a tread illustrating an eighth embodiment of the block type tread pattern 
according to the invention. 

Fig. 1 1 is a partially developed plan view of a tread illustrating a block type tread pattern as a comparative example. 
Fig. 12a is a graph showing a relation between B/A and wet performance in the tire of Example 1 . 
25 Fig. 12b is a graph showing a relation between B/A and circumferential block rigidity. 

Fig. 13 is a graph showing a relation between W/L and wet braking property in the tire of Example 1 . 

Fig. 14 is a graph showing a relation among C/D, wet performance and resistance to uneven wear in the tire of 

Example 1 . 

Fig. 15 is a graph showing a relation between speed and passing noise in the tire of Example 4. 

30 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0032] Then, an embodiment of the block type tread pattern according to the invention will be described with refer- 
ence to the drawings. 

35 [0033] A first embodiment of the block type tread pattern used in the heavy duty pneumatic radial tire according to 
the invention is shown in Fig. 3 as a partially developed plan view of a tread. In this figure, numerals 1 , 2 are three main 
grooves extending zigzag in a central portion of a tread T along an outer circumference thereof, or central main groove 
1 and both side main grooves 2. Numerals 3 are branched grooves arranged in parallel to each other in a land portion 
sandwiched between the adjacent main grooves 1 and 2 and alternately cut out from the main grooves 1 and 2 at their 

40 side corner parts. Numeral 4 is a connecting portion connecting these adjoining branched groove portions 3 on alter- 
nate branched groove portion. Numeral 5 is a Z-shaped block defined by the main grooves 1, 2 and the branched 
groove 3 provided with the connecting portion 4. Numeral 6 is a shoulder block defined by lateral grooves 7 arranged in 
both side regions of the tread or both shoulder portions at given intervals in the circumferential direction of the tire. 
[0034] As shown in Fig. 3, block edge component effective for braking and traction forces can be increased in the 

45 central region of the tread by block rows comprised of the Z-shaped blocks 5 formed in the land portion in the central 
region of the tread without lowering the block rigidity, whereby the steering stability on wet road surface and dry road 
surface can be improved. And also, each of the blocks has two or more bending points and number of sides of 8 or 
more, which is advantageous to prevent the lowering of the wear resistance together with the improvement of the steer- 
ing stability. 

50 [0035] The Z-shaped blocks 5 in the central region of the tread are offset to the shoulder blocks 6 in both side 
regions of the tread by 1/2 pitch in t he circumferential direction so as not to align the grooves 3 and 7 defining these 
blocks in a line in the lateral direction as shown in Fig. 3. 

[0036] The overlap amount (O) of the adjoining Z-shaped blocks 5 in the circumferential direction is within a range 
of 15-45% of the circumferential length (L) of the block. 
55 [0037] In the branched groove 3 formed in Z-shaped bend form between the adjoining main grooves 1 and 2, the 
groove depth of the branched groove in the vicinity of the main groove is substantially equal to the groove depth of the 
main groove 1, 2 and the groove depth of the connecting portion 4 connecting neighborhoods of the main grooves in 
the central portion of the block is shallower than the groove depth of the main groove, preferably not more than 1/2 
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thereof. Moreover, the block may be divided by forming a sipe or a fine groove (not shown) in the central portion of the 
block 5. In this case, the width (B) of the branched groove 3 in the vicinity of the main groove is within a range of 
0.1 x A < B < 0.40 x A to the width (A) of the block in the central portion of the block. 

[0038] In the branched groove 3 for the formation of the Z-shaped block 5, the inclination angle a in the vicinity of 
5 the main groove with respect to the equatorial plane of the tire and the inclination angle p of the connecting portion 4 in 
the branched groove 3 are within ranges of 45° < a < 90° and 0° < p < 45°, respectively. 

[0039] In the Z-shaped block 5, the width (W) of the circumferential edge portion in the axial direction of the tire is 
within a range of 20-60% of the block circumferential length (L). And also, the maximum width (C) of the Z-shaped block 
5 in the axial direction of the tire within a range of 1.0-1 .6 times the maximum width (D) of the shoulder block 6 in the 
10 axial direction of the tire. 

[0040] A second embodiment of the block type tread pattern used in the heavy duty pneumatic radial tire according 
to the invention is shown in Fig. 4 as a partially developed plan view. In this case, two rows of blocks 5 formed between 
the adjoining main grooves 1 and 2 are arranged substantially in a relation of axial symmetry with respect to the equa- 
torial plane of the tire in the central region of the tread. That is, these blocks form a directional pattern, so that water 
is flow or air flow in the ground contact zone is directed in the same right and left directions to rapidly discharge toward 
the outside of the ground contact zone as shown by an arrow in Fig. 4. In the embodiment of Fig. 4, the other dimen- 
sions are the same as in Fig. 3. 

[0041 ] Fig. 5 shows a third embodiment of the block type tread pattern according to the invention. In this case, three 
rows of Z-shaped blocks are formed in the central region of the tread by two circumferential center grooves 1 and two 
20 circumferential side grooves 2. 

[0042] Fig. 6 shows a fourth embodiment of the block type tread pattern according to the invention. In this case, four 
rows of Z-shaped blocks are formed in the central region of the tread by three circumferential center grooves 1 and two 
circumferential side grooves 2. 

[0043] Fig. 7 shows a fifth embodiment of the block type tread pattern according to the invention, which is a modi- 
25 f ied embodiment of Fig. 4. In this case, only the form and the number of sides in the Z-shaped block 5 are different from 
those of Fig. 4. 

[0044] Figs. 8 and 9 show sixth and seventh embodiments of the block type tread pattern according to the invention, 
respectively. In this case, the S-shaped or Z-shaped block 5 is divided into two small block segments 5-1 , 5-2 by forming 
a sipe of a fine groove 8 in the central portion of the block for further enhancing the water drainage. 

30 [0045] Fig. 1 0 shows an eighth embodiment of the block type tread pattern according to the invention. In this case, 
two central main grooves 1 and side main grooves 2 extending zigzag along the outer circumference are formed in the 
central region of the tread T. A center block row comprised of Z-shaped blocks 10 is formed by arranging branched 
grooves 3 in a land portion sandwiched between the adjoining main grooves 1 in parallel to each other so as to alter- 
nately cut out from the main grooves 1 at their side corner parts and arranging fine grooves or sipes 9 so as to connect 

35 the adjoining branched groove portions 3 to each other on alternate branched groove portion. And also, a land portion 
sandwiched between the main grooves 1 and 2 is divided by lateral grooves 1 1 arranged in parallel to each other to form 
a block row comprised of second blocks 12. Numeral 6 is a shoulder block defined by lateral grooves 7 arranged at 
given intervals in both side regions of the tread T or in both shoulder portions in the circumferential direction of the tire. 
[0046] In the center block row, the overlap amount (O) between the adjoining Z-shaped blocks 10 is within a range 

40 of 1 5-45% of the circumferential block length (L) likewise the case of Fig. 3. And also, the inclination angle e of the sipe 
9 with respect to the equatorial plane of the tire is within a range of 0-50° and the width of the sipe is not more than 3 
mm. 

[0047] The following examples are given in illustration of the invention and are not intended as limitations thereof. 

45 Examples 1-3. Comparative Examples 1-2 

[0048] In this example, a heavy duty pneumatic radial tire having a tire size of TBR1 1 R22.5 14PR mounted onto a 
rim of 22.5 x 7.50 is provided as a test tire. Moreover, this tire has the same structure as in the conventionally used tire. 
[0049] Each tire of Examples 1 -3 has a block type tread pattern shown in Fig. 3 wherein a central main groove 1 
so (groove width: 7.5 mm, groove depth: 16.2 mm) and both side main grooves 2 (groove width: 12.0 mm, groove depth: 
16.7 mm) are arranged in a central region of a tread T. The number of main grooves, number of rows of S- or Z-shaped 
blocks, overlap amount between adjoining blocks (%), B/A and inclination angles a, p in such a pattern are shown in 
Table 1 . 

[0050] The tire of Comparative Example 1 has a block type tread pattern shown in Fig. 1 1 as a control, and the tire 
55 of Comparative Example 2 has a block type tread pattern shown in Fig. 2. The dimensions of these patterns are also 
shown in Table 1. 

[0051] Each of these tires is mounted onto a vehicle of 2D4 under an internal pressure of 8.0 kgf/cm 2 and actually 
run on a route composed mainly of an express way (express way : general-purpose road is about 90:10) to evaluate 
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resistance to uneven wear, wear life and noise. The resistance to uneven wear and wear life are represented by an 
index on the basis that Comparative Example 1 is 100, wherein the larger the index value, the better the property. The 
noise (dB/A) is represented by increment or decrement to Comparative Example 1 as a control. The evaluated results 
are also shown in Table 1 . 



Table 1 





Comparative Example 
1 


Example 1 


Example 2 


Example 3 


Comparative Example 
2 


Number of main 
grooves 


4 


o 
o 


o 
o 


o 
o 


4 


Number of S- or Z- 
shaped block rows 


0 


2 


2 


2 


1 


Overlap amount (%) 


10 


38 


43 


17 


37 


B/A 




0.33 


0.33 


0.33 


0.30 


a 


75° 


75° 


90° 


45° 


75° 


P 




30° 


45° 


0° 


30° 


Resistance to uneven 
wear (index) 


100 


220 


140 


160 


110 


Wear life (index) 


100 


140 


120 


120 


110 


Noise (dB/A) 


control 


-1.4 


-1.8 


-0.5 


+0.5 



[0052] In the tire of Example 1 , the wet performance and circumferential rigidity are measured by changing the ratio 
B/A in the block to obtain results as shown in Fig. 12(a) and Fig. 12(b). Moreover, the wet performance is represented 
30 by an index on the basis that the data at B/A of 0.5 when the depth of the remaining main groove is 6 mm at last wearing 
is 100, and the circumferential rigidity is represented by an index on the basis that the data in new tire is 100. The larger 
the index value, the better the property. As seen from the results of Fig. 1 2, the ratio B/A is favorable to be within a range 
of 0.1-0.4. 

[0053] Further, the braking property on wet road surface (wet braking property) is evaluated by changing the width 
35 (W) of circumferential edge portion in the Z-shaped block in the tire of Example 1 to the circumferential length (L) of 
such a block to obtain a results as shown in Fig. 13. The raking property is represented by an index on the basis that 
Comparative Example 2 is 100, wherein the larger the index value, the better the property. As seen from Fig. 13, the 
wet braking property is improved to 1 10-120% when the ratio W/L is within a range of 20-60%. 
[0054] Moreover, the wet performance and resistance to uneven wear are evaluated by an actual running test while 
40 changing a ratio of maximum width (C) of the Z-shaped block in the axial direction to maximum width (D) of the shoulder 
block in the axial direction in the tire of Example 1 to obtain results as shown in Fig. 14. These performances are rep- 
resented by an index on the basis that Comparative Example 2 is 1 00, wherein the larger the index value, the better the 
performance. As seen from Fig. 14, the wet performance and the resistance to uneven wear are established when the 
ratio C/D is 100-160%, and particularly they are highly established at the value of about 140%. 

45 

Example 4 

[0055] In this example is prepared a heavy duty pneumatic radial tire having a block type tread pattern shown in 
Fig. 4 and a tire size of TBR1 1 R22.5 14PR. In this pattern, the number of main grooves is 3 and O/L is 38%. 

so [0056] This tire is mounted onto a vehicle of 2-D4 under an internal pressure of 8.0 kgf/cm 2 and run on an iron plate 
road at a speed of 40 km/hr under a constant-volume load and a water depth of 3 mm, during which a rapid braking is 
taken to measure a braking distance as a wet braking property. And also, the cornering is carried out on wet road sur- 
face to evaluate wet cornering performance. When the evaluated results are represented by an index on the basis that 
Comparative Example 2 is 100 (the smaller he index value, the better the property), the tire of this example is 85 in the 

55 wet braking property and 90 in the wet cornering performance and hence the wet performances are largely improved. 
[0057] Furthermore, the passing noise (dB/A) at the actual running speed is measured to obtain results as shown 
in Fig. 15. As seen from Fig. 15, the noise is reduced at all running speeds as compared with the tire of Comparative 
Example 2. 
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Example 5 

[0058] In this example is prepared a heavy duty pneumatic radial tire having a block type tread pattern shown in 
Fig. 10 and a tire size of TBR11R22.5 14PR. In this pattern, the number of main grooves is 4, and the number of Z- 
5 shaped block rows is 1 , and O/L is 38%, and the sipe has a width of 0.7 mm and an inclination angle 0 of 5°. 

[0059] This tire is mounted onto a vehicle of 2-D4 under an internal pressure of 8.0 kgf/cm 2 and subjected to an 
actual running test. As a result, the resistance to uneven wear is represented by an index on the basis that Comparative 
Example 2 is 100 and is as good as 1 10. And also, the number of stone biting by the sipe per the tire at 10% wearing 
is zero, while that in the tire of Comparative Example 2 is 5. 

10 

INDUSTRIAL APPLICABILITY 

[0060] In the pneumatic tire, particularly heavy duty pneumatic radial tire according to the invention, the resistance 
to uneven wear, wear life and resistance to noise can be improved without damaging the steering stability on not only 
15 dry road surface but also wet road surface, and it can be attempted to improve performances on snow and ice, traction 
performance, resistance to stone biting and the like. Therefore, it can advantageously be used as an all-season tire or 
a tire thinking that the braking and traction performances are important. 

Claims 

20 

1. A pneumatic tire having a block type tread pattern, which comprises at least three main grooves extending on a 
central portion of a tread in a circumferential direction of the tire, a S-shaped or Z-shaped block row arranged 
between the main grooves, wherein adjoining blocks in such a row are partly overlapped with each other in the cir- 
cumferential direction, and a shoulder block row arranged on each of both sides of the tread. 

25 

2. A pneumatic tire according to claim 1 , wherein the S-shaped or Z-shaped block is offset to the shoulder block in the 
circumferential direction. 

3. A pneumatic tire according to claim 1 , wherein an overlap amount of the adjoining S-shaped blocks is 15-45% of 
30 a circumferential length of the block in the S-shaped or Z-shaped block row. 

4. A pneumatic tire according to claim 1 , wherein a branched groove connecting the adjacent main grooves to each 
other for forming the S-shaped or Z-shaped block has two or more bending points and a groove depth of the 
branched groove in the vicinity of the main groove is substantially equal to a groove depth of the main groove and 

35 a groove depth of the connecting portion of the branched groove connecting neighborhoods of the main grooves in 
a central portion of the block is made shallower than the groove depth of the main groove. 

5. A pneumatic tire according to claim 4, wherein a width (B) of the branched groove in the vicinity of the main groove 
and a width (A) of the block in the central portion of the block satisfy the following relationship: 

40 

0.1 x A < B < 0.40 x A. 

6. A pneumatic tire according to claim 4, wherein an inclination angle a of the branched groove for the formation of 
the S-shaped or Z-shaped block in the vicinity of the main groove with respect to an equator of the tire and an incli- 

45 nation angle p of the connecting portion of the branched groove are 45° < a < 90° and 0° < p < 45°. 

7. A pneumatic tire according to claim 1, wherein a width of a circumferential edge portion of the block in an axial 
direction of the tire is 20-60% of the circumferential length of the block. 

50 8. A pneumatic tire according to claim 1 , wherein a maximum width in the axial direction of the tire is 1 .0-1 .6 times a 
maximum width of the shoulder block in the axial direction of the tire. 

9. A pneumatic tire according to claim 1 , wherein the two rows of the S-shaped or Z-shaped blocks arranged in the 
central portion of the tread form a directional pattern. 

55 

10. A pneumatic tire having a block type tread pattern, which comprises main grooves extending in a circumferential 
direction of a tread, at least one row of S-shaped or Z-shaped blocks sandwiched between the mutual main grooves 
in a central portion of the tread, block rows arranged on both sides of the block row and a row of shoulder blocks 
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arranged on each of both sides of the tread, wherein adjoining S-shaped or Z-shaped blocks in the circumferential 
direction are overlapped in a ratio of 15-45% of a circumferential length of the block and the overlapped portion is 
defined by a fine groove inclined at an angle of 0-50° with respect to the circumferential direction of the tire. 

s 1 1 . A pneumatic tire according to claim 1 0, wherein the fine groove has a width of not more than 3 mm. 
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FIG. 1 
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FIG. 3 
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FIG. 5 




FIG. 6 




12 



EP 1 034 945 A1 



FIG. 7 




EP 1 034 945 A1 



FIG. 8 
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